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Summary of Progress  

May 1, 1965 - o c t .  31, 1965 

The ncw d e t e c t o r  arrangement descr ibed i n  the  previous r e p o r t  

w a s  npt?rat;rd a t  Al-buquerque and a t  mountain a l t i t u d e s  w i t h  the 

r e s u l t  t h a t  the  expected improved performance was confirmed ex- 

pzr imenta l ly .  A s l i g h t l y  rev ised  design has  been s t a r t e d  which 

w i l l  conform t o  the space l i m i t a t i o n s  o f  t he  OS0'-G spacec ra f t .  

I n  add i t ion ,  s o l i d  l i g h t  pipes  f o r ' t h e  two convertor  counters  

have been designed and a r e  being t e s t e d .  These a r e  requi red  f o r  

the  s a t e l l i t e  ve r s ion  to enable the phototubes t o  be f i t t e d  i n t o  

the a v a i l a b l e  space.  

I 

11. C i r c u i t r y  

A .  Pulse  Height D i g i t i z e r ,  Design of a pu lse  he igh t  d i g i t i z e r  

employing ope ra t iona l  ampl i f i e r s  has been completed. The 

method employed i s  e f f i c i e n t  i n  i t s  use of time and power, 

i s  i n h e r e n t l y  s t a b l e  and simple. Since no height-to-time 

conversion i s  involved, a five-microsecond conversion time 

f o r  f u l l  s c a l e  ( e i g h t  b i t s )  i s  r e a d i l y  a t t a i n e d .  The c i r c u i t  

design ou t l ined  i n  Fieure 1 has been analyzed by cornputor and 

i s  now being b u i l t  f o r  t e s t i n g .  

n. Prel iminary OSO-G C i r c u i t  Design. 

The design concepts requi red  to adapt the  experiment t o  the 

GSO-G spz.cccraft  have been completed on a t e n t a t i v e  b a s i s  

and are shown i n  block form i n  Figure 2 .  All events  a r e  

accepted f o r  readout whether o r  no t  they a r e  accompanied by 

i p i i l s e  i n  the an t ico inc idence  counter .  Neutron events  (no 

a n t i c o i n c .  pu l se )  a r e  i d e n t i f i e d  a s  such by a sepa ra t e  i n d i -  

c a b o r  b i t .  I n  order  to prevent  the  comparatively high 



charged-par t ic le  r a t e  from r e s u l t i n g  i n  a l a r g e  dead time 

f o r  neutron cvcnts ,  p r i o r i t y  i s  given to the neutron events .  

For example, i f  a proton event i s  d i g i t i z e d  and s t o r e d  i n  

the shift rt.r;inters awai t ing readout when a neutron event  

occurs,  the  proton event i s  c leared  out  and the  neutron 

event en tered  i n .  

Wheel azimuth po in t ing  d i r e c t i o n  i s  ind ica t ed  by t h e  

spacec ra f t  sun pulse  i n  conjunct ion with a t i m e r .  Each 

event i s  accompanied by an azimuth i n d i c a t i o n .  

C .  I n - f l i g h t  Ca l ib ra t ion .  

It has been decided t o  include a c a l i b r a t e  mode, i n i t i a t e d  by 

command, i n  which a pulse  he ight  spectrum i s  obtained f o r  each 

counter  s e p a r a t e l y ,  w i t h  weak alpha sources  being p resen t  a s  

energy s c a l e  i n d i c a t o r s .  

111. Miiltiple P l a t e  Ion Chamber 

A .  Chamber. 

A s ing le  s e c t i o n  of the mul t ip le  p l a t e  chamber has been b u i l t  

and t e s t e d .  Pulse he lght  s p e c t r a  from a l p n a - p a r t i c l e  sources  

were obtained which revealed unacceptably poor r e s o l u t i o n .  

A new chamber w i t h  modified geometry i s  now under construc-  

t i o n .  The chamber w i t h  input  c i r c u i t  i s  shown i n  Figure 3. 
B. C i r c u i t r y .  

I n  order  t o  operate  an i o n  chamber under s a t e l l i t e  condi t ions  

a high-gain,  low-noise a m p l i f i e r  employing s o l i d - s t a t e  com- 

ponents and consuming minimum power must be used. Such a 
c i r c u i t  was designed and constructed during t h i s  per iod .  

It employs f i e l d  e f f e c t  t r a n s i s t o r s  f o r  t h e i r  e x c e l l e n t  no ise  

c h a r a c t e r i s t i c s ,  and i s  shown i n  Figure 4. The FET pre-amp 

i s  followed by t h e  pos t -ampl i f ie r  shown i n  Figure 5. 



The complete ampl i f i e r  has a frequency band-pass w i t h  a 

center frequency of 160 k i locyc le s  and a width of about 220 

k i locyc le s .  The midband ga in  i s  15,000 and the equiva len t  

noise  input  i s  about two microvol ts .  These c h a r a c t e r i s t i c s  

a r e  adequate f o r  the i on  chamber proposed. While the  t o t a l  

power consumption is  100 m i l l i w a t t s  w i th  the p re sen t  design,  

i t  i s  est imated t h a t  a 30-mil l iwat t  consumption can r e a d i l y  

be obtained.  

The c i r c u i t  has been operated w i t h  the prel iminary cnamber 

design, b u t  a l l  t h a t  could be e s t a b l i s h e d  was t h a t  i t  d i d  no t  

con t r ibu te  to the r a t h e r  poor r e s o l u t i o n  observed. 

1V. Future Plans 

A .  Completion of breadboard OSO-G model. 

B.  Construct ion of da t a  handling c i r c u i t r y  for OSO-G breadboard 

mode 1. 

C .  Construct ion and t e s t  o f  r ev i sed  i o n  chamber. " 

D. P repa ra t ion  o f  balloon f l i g h t  hardware f o r  ba l loon  t e s t  of 

OSO-G breadboard model. 
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